Chemical analyses for major and trace constituents of authigenic minerals and sediments collected in the northern Barbados Ridge during Ocean Drilling Program Leg 156 have been carried out. In addition to Mn enrichments previously reported, Cu enrichments were identified in this study.
INTRODUCTION
The northern Barbados Ridge accretionary complex (Figs. 1, 2) is an ideal area to study the origin and migration processes of water and accompanying elements in accretionary complexes, because drilling has penetrated the décollement zone (Legs 78A, 110, and 156) . In recent years, much attention has been paid to geochemical studies of fluids and authigenic minerals in accretionary complexes to achieve this scientific goal (e.g., Gieskes et al., 1990; Vrolijk and Sheppard, 1991; Kastner et al., 1991) . Although trace-element compositions of authigenic minerals and sediments are also important in the understanding of geochemistry during accretionary processes, only the major-element chemistry of bulk sediments was presented for the Barbados accretionary complex by Wang et al. (1990) . Here we report the trace-element chemical compositions, including rare-earth element (REE) abundances, in addition to major constituents for authigenic minerals and bulk sediments.
METHODS
Sediment samples composed of several color fractions were separated macroscopically, without washing. Each sample was powdered using an agate mortar after drying at 60°C overnight, and was completely dissolved by adding HNO 3 (0.5 ml), HClO 4 (0.2 ml) and HF (1 ml) for all samples except amorphous Mn-enriched samples, and HCl (1ml), HNO 3 (0.5 ml), HClO 4 (0.2 ml), and HF (0.2 ml) for amorphous Mn-enriched samples to closed teflon vials for 10 hr at 110°C, after weighing samples accurately (nearly 80 mg). The sample solutions were dried in an open system and were made up in a final solution of 5% HNO 3 . All element compositions except REEs were analyzed using inductively coupled plasma-atomic emission spectroscopy (ICP-AES, Jarrell Ash ICAP-757V). REEs were analyzed using inductively coupled plasma-mass spectrometry (ICP-MS, Yokogawa Hewlett Packard PMS2000) at the Chemical Analy-sis Center, the University of Tsukuba. Calibrations were performed using solution standards and standard rock samples from the Geological Survey of Japan (JGb1, JG1a, JG2, JB1a, JB2, and JSd3) for REEs and the other elements analyses.
Data on the chemical composition of sediments of Sites 948 and 949 are given in Tables 1 and 2 . REE contents are presented in Table 3 .
CHEMICAL COMPOSITION
Lithostratigraphic summaries with authigenic mineral occurrences for Sites 948 and 949 are presented in Figures 3 and 4 .
Site 948
The chemical compositions of authigenic minerals and bulk sediments of Sites 948 are presented in Figure 5 .
The major constituent Al, Fe, Mg, and Na have nearly constant values throughout the core. Ca content varies depending on the contribution of fossiliferous carbonates. K content decreases near the upper boundary of the décollement zone, but decreases at 566.9 m below seafloor (mbsf) because of dilution by high carbonate contents.
Contents of four elements (Mn, Cu, Cr, and Ba) fluctuate greatly at Site 948.
Mn enrichments (~3.5-13 wt%) at Site 948 are characterized by two types. One is white in color and is composed of rhodochrosite, identified using X-ray powder diffraction. This first type of Mn enrichment occurs at 423.2 and 472.7 mbsf, which corresponds to a horizon above the décollement zone. The second type of Mn enrichment is black (Fig. 6 ). This type of manganese enrichment is amorphous, using X-ray powder diffraction, and occurs at 500 and 509.3 mbsf within the décollement zone. The second types have high Ba contents (1400-2200 ppm). Both types of Mn-enriched rhodochrosite and amorphous Mn oxides also have REE patterns similar to the North American Shale Composites (NASC) and typical sediments from Leg 156, regardless of mineralogy ( Fig. 7) .
Cu enrichment (~1.3 wt%) was first identified in the accretionary complexes. At Site 948, Cu enrichment occurs at 494.9 mbsf, which corresponds to just above the décollement zone. Chemically, the depletion of K, Ba, and Cr are characteristic of the Cu-enriched sediments. In addition, these sections are also depleted in REEs, especially in light REEs (Fig. 8) . The vertical profile of Cr content is similar to the K-content pattern at Site 948. From similar values at 590 to 500 mbsf, Cr content decreases abruptly from 90 to 10 ppm at the upper boundary of the décollement zone, and increases monotonically toward the upper layer. Several Cr-depleted parts are also poor in REEs, especially in light REEs, regardless of Cu content ( Fig. 8 ).
Site 949
The chemical composition of bulk sediments and authigenic mineral of Sites 949 is presented in Figure 9 .
It is hard to understand totally the trend of chemical composition at Site 949 because of poor core recovery. The ranges of fluctuation are similar to those at Site 948 for most of the elements.
Although no abnormal Mn enrichment occurs at this site, Cu enrichment (~3.3 wt%) was present at 284.4 mbsf ( Fig. 10 ), which corresponds to just above the inferred thrust, where the chemical composition of interstitial water changed drastically (Shipboard Scientific Party, 1995c). Similar to the case at Site 948, the Cu-enriched part was characteristically depleted in K, Ba, Cr, and light REEs. 
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